Advanced oxidation protein products accelerate bone deterioration in aged rats.
Advanced oxidation protein products (AOPPs) are novel markers of oxidation-mediated protein damage, and accumulation of AOPPs is involved in many pathophysiological conditions. Our previous studies demonstrated that the serum level of AOPPs negatively correlated with the age-related change in bone mineral density (BMD) in rats and that AOPPs inhibited rat osteoblast-like cell proliferation and differentiation in vitro. However, whether AOPPs are involved in senile osteoporosis is still largely unknown. The present study aimed to test the hypothesis that accumulation of AOPPs might accelerate bone deterioration in aged rats. Seventy 18-month-old male Sprague Dawley (SD) rats were randomized to intravenous injection of vehicle, native rat serum albumin (RSA), AOPPs-modified RSA (AOPPs-RSA) with or without oral administration of apocynin (a nicotinamide adenine dinucleotide phosphate (NADPH) oxidase inhibitor), or apocynin alone. After treatment for 8 weeks or 16 weeks, seven rats in each group were sacrificed. Bone and blood samples were harvested for BMD measurement, micro-computed tomographic (micro-CT) imaging, and biochemical analysis of circulating bone biomarkers. Compared to RSA- or vehicle-treated rats, AOPPs-RSA-treated animals displayed significantly decreased total vertebral BMD and deteriorated microstructure in both the tibias and the lumbar vertebral bodies, which were associated with down-regulated plasma bone-specific alkaline phosphatase concentration and up-regulated tartrate-resistant acid phosphatase 5b concentration. These AOPPs-induced perturbations in aged rats could be prevented by the oral administration of apocynin. However, no significant differences in BMD were detected in the femurs or the biomechanical parameters tested between the different treatment groups. These data suggest that accumulation of AOPPs accelerates bone deterioration in aged rats, likely via the activation of NADPH oxidase. This study provides new information toward understanding the pathogenic basis of senile osteoporosis and may provide targets for intervention.